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意したRaspberry Pi2 model Bに，I2Cインターフェースで接続し，記録装置を作成した。そして，記録条件を検討












The recording, analysis and visualization methods of kitchen knife operation by 6 axis motion sensors were
examined.
The sensor module with the size as much as the handle of the kitchen knife was made to do．It was emb
edded 2 sensors which record movement in the module at the same time at both ends (blade and handle) of
a kitchen knife. It was connected to the Raspberry Pi2 model B which was prepared as the platform where
the module is controlled by I2C interface and recording device was made. And then, recording condition of th
e device was considered. When recording rate of equipment was measured, it was confirmed that it can be r
ecorded in 445.03 - 395.10 Hz in transmission speed 400 kbps. As the result, recording rate of kitchen knife o
peration was determined to 200 Hz (sampling rate 5 msec).
The operation of slicing of cucumber, quarter circle cutting of carrot and japanese radish, rotaly slicing of j
apanese radish was recorded using the device. And then, The signals were applied to a fast fourier transform
ation (FFT) and compared.
Power spectrum of all operation were concentrating at frequency domain lower than about 15 Hz in the acceleration
and the angular velocity. There were clearly differences of power between blade and handle side in spectrum
of accel but there were slightly differences in angular velocity.
Characteristic overtone ingredient was detected in power spectrum of thin slicing of cucumber of the accel
and the angular velocity. The characteristic peaks were detected in accel and angular velocity spectrum on a
xial direction in quarter circle cutting of carrot. But characteristic tendency in spectrum was not detected in
quarter circle cutting of japanese radish. Angular velocity spectrum of axis equivalent to arc movement of the
point of a blade was detected hard in rotary slicing of japanese radish.
These results showed the device is possible to detect the future and visualize of kitchen knife operations.
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IoTプラットフォームとしてRaspberry Pi 2 model
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Fig.１ Apparatus for recording operation
of kitchen knife.
Fig.２（A）photograph , （B）size（mm）,
（C）detection direction of accelerometer

















































ために，問い合わせで 19 bit，返答に９ bit を要
する。センサーの出力データは１項目につき２
byte（16 bit）である。そのため１項目のデータ
読み取りに，その２倍である 58 bit を要する
（Fig.４）。
Table I Cutting technique
Fig.３ Web interface for control of recording
apparatus.
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センサー１つにつき，７種類のデータを持つた
め，全てのデータ取り込みには 406 bit を要する
ことになる。さらに，本研究で使用するセンサー
モジュールは2個のセンサーを用いている。その
ため，単位時間における通信量は 812 bit である。
その結果，標準モードでは 8.12 msec（123.15 Hz），






作し，平均サンプリング間隔は 2.389 ± 0.142














































ルでは 0.5 Hz 付近にピークがあり，それ以上の周
波数領域では徐々にパワーが減少している。加え
Fig.４ I2C data transfer format. R/W : Read
or Write
Fig.５ Changes in transmission speed [Hz]
on sampling time [msec]. Symbols and error
bar indicates mean and standard deviation.
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Fig.６a Power spectrum of accel in kitchen knife operation by FFT
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Fig.７ Power spectrum of accel and angular velocity in rotary slicing of kitchen knife operation by FFT












最大周波数 f max＝200 [Hz] / 2＝100 [Hz]











































Fig.９ Change in angular velocity of z axis
during quarter circle cutting of carrot.
Fig.８ Power spectrum of accel on y axis
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